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DETAILED ACTION 

Claim Objections 

1. Claim 1 and 5 are objected to because of trie following informalities: (1) in claim 1, line 
4, the second comma should be removed after "barrel". (2) in claim 1, lines 8-9, "a gun barrel" 
should be "the gun barrel" to provide proper antecedent reference to the previously listed gun 
barrel. (3) in claim 5, there is not proper antecedent basis in claim 1 for "the moving" to refer to 
the plasma jet and leaser beam. 

Appropriate correction is required. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained thougk the invention is not identically disclosed or described as set forth in 
section 102 of tkis title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Warnecke 
(US 2001/0051226) in view of Heinemann et al (US 2002/0025386). 

Warnecke teaches a method of coating the inside of a gun barrel. Figure 2 and paragraph 
[0006]. The inside surface gun barrel is to be provided with a layer of high melting 

temperature coating material for reducing erosion of the gun barrel. Paragraphs [0005] and 
[0009]. A plasma jet spray device is provided. Paragraphs [0006] and [0017], The plasma spray 
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device is moved along tke interior of the gun barrel. Paragraphs [0006] and [00020] . The 
coating layer material is applied to an inside surface of the gun barrel through use of the plasma 
jet spraying device. Paragraph [0006]. The spray provides a molten bath containing melted gun 
barrel material and the coating layer material in a near surface region of the barrel that is being 
coated. Figure 2 and paragraph [0018]. Thereafter, the bath is permitted to harden. Paragraph 
[0021] (note that after coating the material has hardened). 

Claim 4: moving of the plasma spray device takes place in at least an axial direction of the 
gun barrel. Paragraph [0006]. 

Claim 5: the moving of the plasma spray device can follow a helical path relative to the ' 
gun barrel Paragraph [0020]. 

Claims 6-7: the layer thickness applied after the plasma spray can be 0.5 to 1.5 mm. 
Paragraph [0024]. 

Warnecke teaches all the features of these claims except the features of the use of the laser 
beam in combination with the plasma spraying. 

However, Heinemann teaches the applying of a coating to an inside surface of a 
cylindrically shaped component. Figures 1-2, paragraphs [0007] and [0049]. The coating is 
applied by thermal spraying, such as by plasma spraying. Paragraphs [0015] and [0049]. 
Heinemann teaches that to achieve increased penetration depth, improved introduction of the 
applied material into the component, and improved bonding of the material which is applied by 
thermal spraying, a simultaneous laser treatment is provided. Paragraph [0013]. The laser 
treatment is provided simultaneously with the plasma spraying, whereby the laser is directed at a 
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region in front of the plasma spray point, at the plasma spray point or behind the plasma spray 
point. Paragraphs [0008] — [0011] and figures 1-2. As a result, the laser beam can be directed at 
a focal point of the plasma jet (that is, at the plasma spray point of application). Paragraph 
[0010]. The laser beam can also be directed directly in front of the plasma jet in the direction of 
movement. Figure 2 and paragraphs [0010] and [0050]. The laser beam can be coupled to the 
plasma jet device so that it acts in concert with the plasma jet device. Paragraphs [0032] — 
[0036]. The desired melt depth, diameter of the substrate, and other factors can be controlled. 
See paragraph [0051]. 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Warnecke to provide the simultaneous use of a laser treatment during the plasma 
spray as suggested by Heinemann so as to provide for increased penetration depth, improved 
introduction of the applied material into the component, and improved bonding of the material 
which is applied by plasma spraying, because Warneche teaches plasma spraying a coating on the 
inside of a cylindrical substrate, a gun barrel, and Heinemann teaches that when plasma spraying 
a coating on the inside of a cylindrical substrate, increased penetration depth, improved 
introduction of the applied material into the component, and improved bonding of the material 
which is applied by plasma spraying, is provided when a simultaneous laser treatment is used. 
Heinemann teaches that the laser treatment can be directed at a focal point of the plasma jet 
(that is, at the plasma spray point of application), and that the laser beam can also be directed 
directly in front of the plasma jet in the direction of movement. The depth of melting heat on 
the inside surface of the gun barrel would desirably be set to less than 1 mm, because Warneche 
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teackes a coating thickness of 0.5 mm for example and tkat only tke near surface of tke substrate 
is melted. Tke kardening would be carried out due to movement of tke laser and plasma spray jet 
from a region of tke molten batk, because tkese devices are providing tke keat of melting. Tke 
movement of tke laser beam would be continuous, because Warneke describes a continuous axis 
movement of tke plasma jet and Heinemann teackes coupling tke laser device to tke plasma jet 
device. 



4. Warnecke (US 2002/00114899) teackes using a laser to coat tke inner surface of a 
weapon barrel. See tke abstrct. 

Conclusion 

Any inquiry concerning tkis communication or earlier communications from tke 
examiner skould ke directed to Katkerine A. Bareford wkose telepkone number is (571) 272- 
1413. Tke examiner can normally be reacked on M-F(6:30-4:00) with the First Friday off. 

if attempts to reack tke examiner by telepkone are unsuccessful, tke examiner's 
supervisor, Skrive P. Beck can be reacked on (571) 272-1415. Tke fax pkone numkers for tke 
organization wkere tkis application or proceeding is assigned are (703) 872-9306 for regular 
communications and for After Final communications. 

Otker inquiries can be directed to trie Tech Center 1700 telephone numher at (571) 

272-1700. 

Furtkermore, information regarding tke status of an application may be obtained from 
tke Patent Application Information Retrieval (PAIR) system. Status information for publisked 
applications may be obtained from eitker Private PAIR or Public PAIR. Status information for 
unpublisked applications is available tkrougk Private PAIR only. For more information about 
tbe PAIR system, see kttp ://pair-direct .uspto .gov . Skould you kave questions on access to tke 
Private PAIR system, contact tke Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

(CATHERINE BAREFORD 
PRIMARY EXAMINER 



